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INTRODUCTION
Amyloidosis is a heterogeneous disease with multiple clinical manifestations that depend on the type and extent of the tissue deposition. One of the least frequently described presentations of amyloidosis is gastrointestinal (GI) symptoms, including lower GI bleeding and pseudo-obstruction of the large intestine. We describe two patients with generalized amyloidosis whose clinical presentation was dominated by GI symptoms.
CASE REPORTS

Case report 1
A 77-year-old male with a past medical history of hypertension, diabetes mellitus, hyperlipidemia, pulmonary hypertension, and coronary bypass surgery underwent elective arthroplasty of the right knee. His postoperative course was complicated by colonic pseudo-obstruction within the cecum measuring up to 16 cm on radiographs. Intraoperative findings included perforation of the ascending and transverse colon.
Autopsy findings were significant for bleeding into both the abdominal cavity and the right lower limb muscles. The large intestine showed ischemic changes with hemorrhage into the colonic mesentery [ Figure 1 ]. The mesenteric blood vessels had prominent amyloid deposits into the vessel wall along with atherosclerotic changes of the medium-to-large-sized mesenteric arteries. Amyloid deposition was also found in the liver, heart, kidneys, and small blood vessels. These findings are consistent with systemic amyloidosis.
Case report 2
An 83-year-old African-American woman with a history of hypertension, diabetes mellitus, congestive heart failure, restrictive lung disease, and a remote history of bilateral pulmonary embolism was admitted with lower GI bleeding and non-ST elevation myocardial infarction. The source of bleeding was not revealed with either an angiogram or with a colonoscopy.
The autopsy findings were significant for the hemorrhagic segment of sigmoid colon with several diverticula along with cardiomegaly (heart weight: 750 g). Microscopic examination of the hemorrhagic colon revealed diverticulosis and amyloid depositions in the vessel walls. Amyloid This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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deposition was present in the heart and lungs diffusely; findings that are consistent with systemic amyloidosis. The Congo red stain showed apple-green birefringence of amyloid deposits under polarized light [ Figure 2 ].
Paraffin-embedded tissues from both cases were submitted for amyloid subtyping. Liquid chromatography tandem-mass spectrometry (LC-MS/MS) was performed on peptides extracted from Congo red-positive/microdissected areas of paraffin-embedded heart specimens. LC-MS/MS detected a peptide profile consistent with transthyretin/prealbumin-type (ATTR) amyloid depositions in both cases.
DISCUSSION
Amyloidosis is a heterogeneous disorder, which is caused by the miss folding of extracellular proteins, resulting in abnormal deposition in solid organs. There are 27 different human and nine animal forms of amyloidosis based on classification of the (pro) precursors. [1] Senile systemic amyloidosis (SSA) is a common age-related amyloidosis that is characterized by the accumulation of normal TTR in extracellular compartments of tissues and organs (heart, lungs, and vessel walls). Amyloid accumulation in the heart is frequently diagnosed as a restrictive cardiomyopathy and symptoms include congestive heart failure and conduction defects leading to arrhythmias. The incidence of pulmonary amyloidosis has been reported in up to 10% of patients older than 80 years of age and 50% of patients older than 90 years of age without significant symptoms. [2] Regarding the GI tract involvement of systemic amyloidosis, the most frequent symptoms include macroglossia, motility disturbance causing pseudo-obstruction, bleeding, diarrhea, and malabsorption. Sattianayagam et al. reviewed the effect of systemic amyloidosis in the GI tract and emphasized the nonspecific clinical presentations, as well as the nonspecific endoscopic and radiological features of amyloid depositions in the GI tract. [3] Matsutani et al. found that, in patients over the age of 80 years, 45% have amyloid deposits in the lung or GI tract during autopsy. TTR amyloid deposits were seen both in arteries and veins in a patchy or nodular pattern. [4] Andrews et al. reported a case similar to our cases of systemic amyloidosis, presenting as mesenteric angina. [5] Mesenteric angiography failed to explain the cause of mesenteric angina; superior and inferior mesenteric arteries were patent and did not have any evidence of atherosclerosis. Autopsy revealed systemic amyloid deposits with obliteration of the mesentery and bowel wall.
Elli et al. reported a case of megaduodenum as an unusual presentation of systemic amyloidosis leading to pseudo-obstruction. [6] Greenstein et al. found that amyloid deposits were present 4.4 times more often among people with Crohn's disease than other small bowel diseases. [7] Patients with amyloidosis have an increased risk of bleeding; GI bleeding, in particular, can be the presenting symptom. Patients with systemic amyloidosis have been reported to show small vessel fragility due to deposits of amyloid within the blood vessel wall, resulting in major bleeding episodes in the GI tract. Since mesenteric angiopathy secondary to amyloid deposits is rarely seen on imaging studies, the diagnosis of amyloidosis causing GI bleeding is usually made later in the course of the disease or in a postmortem examination. [3] In addition to vessel fragility, an acquired bleeding diathesis can increase the risk of GI bleeding in patients with systemic amyloidosis. Reduced factor X level has been reported in patients with amyloidosis as a rare cause leading to GI and other bleeding events. [8] [9] [10] The acquired hemostatic abnormalities including coagulation factor deficiencies, increased fibrinolysis, and platelet dysfunction can be regarded as the most important pathogenic factors in patients with light-chain amyloidosis. The mechanism of the decreased factor X level is thought to be secondary to the binding of factor X to the amyloid fibrils. [8] [9] [10] In our cases, two main mechanisms for the amyloidosis' role in morbidity and mortality are proposed. First is the role of GI amyloidosis, relevant to the patient's initial pseudo-obstruction and subsequent perforation. Second and more importantly is the role of microvascular amyloid deposition and vascular fragility responsible for the spontaneous life-threatening GI bleeding and an inability to complete hemostasis following surgery.
The possibility of systemic amyloidosis is often overlooked, resulting in substantial delays in diagnosis. A high index of suspicion is required, as it could lead to the timely diagnosis of SSA and prepare the physician for potential complications.
Our cases indicate that SSA should be in the differential diagnoses when evaluating nonspecific, and unexplained, GI and cardiopulmonary symptoms in elderly patients.
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